States which enroll almost two-fifths of all students in post-secondary education.
Introduction
Community colleges have received more attention recently among rural and regional researchers as potential economic catalysts for rural and lagging regions. A 2001 special issue of Rural America published by the Economic Research Service focuses on the benefits of community colleges (see Liston and Swanson 2001; Rosenfeld, 1991; Rubin 2001) . Two recent conferences on rural economic development organized by the Kansas City Federal Reserve Bank's Center for Rural America featured presentations that addressed the contributions that community colleges could make in rural development. (See Jischke 2000; Drabenstott, Novack, and Weiler 2004 ). Yet for some areas of rural America, as will be shown in this paper, geographical access to community colleges may be limited.
Community colleges occupy a growing niche in the higher education market. The number of public two year colleges has grown from 19 in 1915 to 1,077 in 1998 (Cohen and Brawer 2003) . The greatest periods of growth occurred during the 1960s but leveled off in the 1990s. Community colleges are distinguished by being publicly supported institutions which offer two year (associate) degrees, relatively affordable tuition, and an open door admissions policy. Financial, geographic, and educational access are at the core of most community college missions, and this is reflected in fairly diverse programmatic offerings that address the varied needs of community residents, including transfer education, career education, non-credit or continuing education, adult education, contract workforce training, and small business/entrepreneurship development training.
The sizes of these functions vary by community college based on institutional missions, community needs, and the size and maturity of the particular institution. Community colleges also serve a somewhat different demographic than four year colleges and universities. Their students are more likely to be first generation, female, minority, parttime students, currently employed, and older (Hamm 2004; Wilson 2004) . Because of the open door admission policy of community colleges, their students typically reflect a lower high school achievement levels than four year college and universities which often use selective admission criteria.
Some economists who have studied community colleges regard it a neglected area of study within the social sciences (Kane and Rouse 1999; Cohen and Brawer 2003) .
Indeed, the bulk of economic research on post-secondary education is concerned with universities and/or the benefits that accrue from obtaining a baccalaureate degree.
There are, however, good reasons to focus more scholarly research on the contributions of community colleges. First, much of higher education occurs in institutions that offer educational credentials below the baccalaureate. National Center for Education Statistics data (U.S. Department of Education 2003) indicate that 38% of total post-secondary enrollment occurs in public institutions offering associate (2-year) level awards as their highest degree. Moreover, they account for approximately 44% of total undergraduate enrollment and 54% of all public undergraduate enrollments.
Community colleges serve as an important gateway to education for many firstgeneration, minority, and working-age adults and provide opportunities for economic and social mobility that might not otherwise exist. Secondly, while most studies show that an associate's degree offers a lower private rate of return than a four year degree, they tend still to show a favorable rate of return (Grubb 2002a (Grubb , 2002b . Thirdly, there are significant projected gaps in workforce readiness for future jobs, and the fastest growing occupations are in those semi-professional fields requiring associate degrees or certificates such as health vocations. These shortages may be more acute in some areas because of significant regional disparities among U.S. counties in the availability of associate degree level educated residents. Fourth, community colleges are important economic development resources for their communities and a potential source of "intellectual capital" for rural areas (Young 1997 ).
This paper is concerned with the regional distribution, institutional characteristics, and geographical gaps for community colleges. For the purposes of this paper, a community college is defined as any public educational institution identified as a public two-year institution by the U.S. Department of Education.
1 There are other sectors of the sub-baccalaureate educational market including private junior colleges and technical schools that offer one year certificates and associate degrees. Moreover, some four year colleges and universities offer sub-baccalaureate degree opportunities along with higher degree offerings at their main campuses and branch locations. Each of these kinds of institutions, however, is excluded from the analysis reported here because they play somewhat different roles in higher education and their communities than community colleges. Focusing on the two year public college sector, the argument will be made that the market for community colleges is not yet saturated and that rural economic development may be assisted by filling in the rural "grid" in underserved markets with full-service community colleges.
This paper is divided into several sections. The second (next) section examines arguments for and against community college expansion. The third section describes spatial characteristics of community colleges. The fourth section provides a multivariate regression analysis of community college location and identifies possible geographical gaps in community college availability. The paper concludes with a summary and conclusion.
Challenges and Opportunities for Community College Expansion
There are conflicting assessments regarding the need and prospects for additional community colleges. The most prevalent view is that needs are currently being met with the existing network of U. S. community colleges, especially when augmented by the availability of new distance learning technologies. According to Cohen and Brawer (2003) :
"The number of public community colleges will hardly change; practically all the colleges necessary had been built by 1975, when a college could be found within commuting distance of nearly all the people in all but a few states. The number has remained constant ever since, reaching stasis at under eleven hundred. Change in this group will occur only to the extent that public universities organize additional two-year branch campuses or community colleges upgrade satellite centers to full campus status."
Cohen and Brawer's conclusion, however, appears to be based largely on a 30 year old study (Cohen 1972 Cohen (1972) estimates that 1,074 community colleges would be needed, approximately 160 fewer than existed at that time.
However, much has changed in the nation's demographics in the last 30 years, with markedly more northeast to south and western migration, a huge influx of international migrants into the U.S., and continued decentralization of population from core populated areas. As the next section will show, there are still underserved areas in the United States using the Cohen criterion.
There are, however, potential obstacles to community college growth. The first is the costs of establishing and running a new institution. According to Rubin and Autry (1998) , "the rule of thumb" is that "a college needs at least 1,000 students to be financially viable-to generate enough credit hours to cover its administrative cost."
Many rural area educational market areas may not be sizeable enough to attract this number of students. The second threat is competition from other educational sectors such as proprietary schools like Devry University and University of Phoenix that have multiple branches and are adept at expanding into new markets and utilizing new distance learning technologies (Hamm 2004) . The other threat comes from four year public colleges/universities. Although not always as entrepreneurial as their private, for profit counterparts, they can still be formidable in lobbying their state governments for public higher education allotments. This fact may partly help to explain the finding that "States with more developed four-year college systems tend to have less developed two-year college systems, and vice versa, suggesting that states choose to invest in one system or the other" (Kane and Rouse 1999) .
There are reasons, however, to believe that the obstacles may not be insurmountable. For starters, there are powerful forces of demand and supply that are auspicious for community college enrollment growth. On the demand side, according to the Occupational Outlook Handbook (U.S. Department of Labor 2002), the greatest growth in demand over the period 2000-2010 will be for workers with associate degree level education. The supply of educable students will also increase. Martinez (2004) estimates that the pool of community college students could increase from 12.9 percent to 46.4 percent based on current and projected population growth and depending on the assumptions made about college attendance rates.
Furthermore, state level studies of community college needs identify deficiencies in community college availability. A report to the Pennsylvania Commission for Community College (National Center for Higher Education Management Systems 1996) finds significant gaps in community college geographical accessibility. Miller and Dziagwa (1997) report similar gaps for West Virginia and indicate that progress has been slow because of: (1) a lack of state financial resources, (2) a reliance on 4-year institutions to meet the needs for higher education, and (3) a widespread perception that more community college level education is not needed.
Geographical Characteristics of Community Colleges
Two questionable assumptions about the geographical characteristics of community colleges can be found in the literature on community colleges. The first, identified in the last section, is that the higher education market is already adequately served by existing community colleges. A second is that community colleges already favor rural areas or in the words of Young (1997) further reveals that roughly one-fourth (889 out of 3,141) of the counties currently actually host a community college. These counties account for approximately 75% of the U.S. population.
The second assumption can be assessed utilizing the same data. Within IPEDS, institutions self-identify their locations based on an urbanization index. However, only 8% describe themselves as "rural" and an additional 33% are "small town." Furthermore, by categorizing the community colleges county locations as either metropolitan or nonmetropolitan 7 one finds that sixty-four percent of community colleges are located in metropolitan areas. While it is certainly true that community colleges are disproportionately located in non-metropolitan areas relative to the U.S. population distribution (36% of community colleges versus 17% of the Census 2000 population are located in non-metropolitan areas), enrollment is not. Only 14% of community college enrollment occurs in non-metropolitan institutions. That is because non-metropolitan institutions tend to be smaller (see Figure 1) . The average size of a non-metropolitan community college is 2,037 students versus 7,150 students in metropolitan areas and only 41% have 2,000 or more students compared to 81% of metropolitan community colleges.
In addition, fully 36% of non-metro community colleges have enrollment levels below the purported 1,000 rule of thumb student threshold purported to be needed for viability.
The fact that community colleges are more dispersed than most other types of post-secondary institutions perhaps reflects their "public" character as well as their less specialized offerings. Figure 2 shows the percentage of different segments of the higher education market located in non-metropolitan areas. Community colleges at 36.4% rank second to one year public technical schools (37.1%) in terms of the share located in nonmetropolitan areas and ahead of public four year colleges/universities (25.2%). Further disaggregation along the Rural Urban Continuum 8 shows community colleges to be spatially different than their public four year and technical school counterparts (see Figure 3 ). The rural-urban gradient of community colleges increases from the first category (Counties in metropolitan areas of 1 million population or more) to the fifth category (Non-metropolitan counties that are not adjacent to a metropolitan area but have urban populations of 20,000 or more) with the fifth category being the mode. In contrast both public four year colleges/universities and public technical schools show more of an undulating spatial continuum pattern. In general, public institutions are more dispersed than non-profit institutions and non-profit institutions more than private institutions. Also, community colleges are more dispersed than public four year colleges but slightly less dispersed than public technical schools.
Analysis of Geographical Gaps
A series of exploratory probit regressions conducted using variables shown in Table 2 for 3,141 counties and county equivalents 9 help to identify several "stylized facts" about community college location patterns. Linear constraints in the manner recommended by Suits (1984) and in particular Kennedy (1986) One way to determine good county candidates for community college expansion would be to extrapolate existing location patterns; that is to say, compute location likelihoods based on the regression reported above with the highest predictive power. in Figure 5 . It shows community college growth throughout the metropolitan proportion of the continuum but more dramatic expansion in the two most urbanized nonmetropolitan categories. Indeed, every county in the category of non-metropolitan counties that are nonadjacent to a metropolitan area but have an urbanized population of 20,000 or more would be selected to have a community college.
Summary and Conclusion
The role of community colleges in the higher education system has received far less attention from academic researchers than four year colleges and universities. In part, this may reflect the smaller size of community colleges and their lack of significant research and development activities. Although community colleges educate a large portion of college undergraduates, they also, as one journalist phrases it "continue to struggle with an image as the Rodney Dangerfields of higher education -they just can't get no respect" (Hill 2005 candidates. This community college 'infill' completes a non-metropolitan grid that favors counties with 20,000 or more urban residents.
An expanded community colleges network would provide one way to improve geographical educational access, decrease geographical educational disparities, and ultimately improve the economic performance of lagging areas. Evidence suggests that geographic access is an important determinant of college attendance (Jones and Kauffman 1994; Rephann 2000; Sá, Florax, and Rietveld 2004; Eliasson 2006; Frenette 2006) . Residents living further away from technical schools, colleges and universities, are less likely to matriculate than those who are closer, and this effect is even more pronounced for lower income residents (Frenette 2006; Eliasson 2006) . Those regions with a less educated workforce in turn are more likely to lag economically (Rauch 1993; Mathur 1999; Moretti 2004; Bartik 2004 ).
There is some evidence that underserved rural states are beginning to recognize the importance of establishing a more comprehensive network of community colleges. southeastern West Virginia . Because these colleges began to enroll students only relatively recently, they were not included in the analyses reported in this paper.
There are several potential extensions of the work here. First, this paper excluded other players in the sub-baccalaureate education market, namely private two year and technical schools, public technical schools, and four year colleges and universities (including branch campuses) that offer associate degrees and certificates in conjunction with four year and graduate degrees. Yet, some states have invested heavily in branch campus systems and technical schools that have expanded regional educational opportunities in ways that are not captured by this analysis. Second, although this paper identifies potential candidates for community college expansion based on extrapolating existing location patterns, there is a need for a more comprehensive evaluation of both local demand and supply factors to arrive at a more definitive list of county community college location candidates. Third, the community college location problem could be recognized as a location-allocation or central place theory model and distances to competing educational facilities could be formally introduced. Finally, characteristics of competing institutions could be introduced to characterize the heterogeneous product attributes that influence educational market size. These might include program offerings, academic standards, college costs, and college size.
NOTES
1 This definition may exclude some community colleges that offer baccalaureate degrees in combination with associate degrees but otherwise still publicly identify themselves as community colleges. This expansion into baccalaureate education markets is a growing phenomenon (Fliegler 2006) . On the other hand, branch institutions of university systems whose highest level degree offerings are associate degrees will sometimes be included even though they may not offer the "open admissions" policy characteristic of community colleges.
2 Several studies of commuter and multi-purpose shopping travel patterns have demarcated the outer limit as falling in the fifty to seventy mile range (Fox and Kumar 1965; Berry and Gillard 1977) . However, data from the 2001 National Household Travel Survey (U.S. Department of Transportation 2004) are suggestive that educational commuting boundaries are smaller still. Only 36 percent of rural persons whose primary activity was "going to school" traveled more than 50 miles each day for all purposes versus 46% of those whose primary activity was "work." Cohen's estimate of 25 miles appears to be a reasonable educated guess of the community college commuting boundary.
education providers. The reports are mandated in order for institutions to qualify for title IV student financial aid programs. But, many non-title IV institutions respond to the survey as well. IPEDS data has been shown to be more accurate than a leading proprietary source of higher education data (Jackson et al. 2005) . 4 One might raise several objections with using IPEDS data. First, it sometimes excludes information about branch campuses, never includes information about other remote sites where courses could be offered, and doesn't consider the role of distance learning opportunities through television and the Internet. This limitation is likely to be less restrictive for community colleges than college/universities where branch campuses are more prevalent and cross county boundaries. Furthermore, the purpose of this analysis is to assess the effects of institutions which offer the full range of community college services. Branch campuses are often scaled down versions that offer only a small subset of the program opportunities and support services available at the main campus. Indeed, the rationale for branch campuses is often to offer basic level coursework and feed students into the main campus for more specialized programs.
A second objection could be that poor community college access does not necessarily mean that there is poor post-secondary access. For instance, a state may be underserved by community colleges but have a more developed four year college/university system. However, the purpose of this analysis is to measure access to 11 A dummy variable is discrete with values of only zero and one. Therefore, the marginal probability calculation evaluates the change in probability when the variable increases from zero to one. Metro >1,000k
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